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Seawater is a complex optical medium with a great
variety of particle types and soluble species

10 µm
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IOPs(λ) = f [ seawater constituents ]

¡  f [ bb(λ) / a(λ) ]

¡  f [ bb(λ) / ( a(λ) + bb(λ) ) ]

= f [ a(λ), βE(ψ, λ), βI(ψ, λ’�  λ) ]

= f [ IOPs(λ) ]

R(λ) = f [ seawater constituents ]
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IOP(λ) = IOPw(λ) + f [ Chl ]

IOPp(λ) = f [ Chl ]
IOPph(λ) = f [ Chl ]

IOPd+CDOM(λ) = IOPd(λ) + IOPCDOM(λ)
IOPp(λ) = IOPph(λ) + IOPd(λ)

IOP(λ) = IOPw(λ) + IOPp(λ) + IOPCDOM(λ)
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• Average trends

• Large, seemingly random, variability
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REDUCTIONIST APPROACH
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EXAMPLE CRITERIA
• Manageable number of components
• The sum of components should account for the

total bulk IOPs as accurately as possible
• The components should play a specific well-

defined role in marine biogeochemistry
D. Stramski, NASA OCRT, April 2004

EXAMPLE PLANKTONIC COMPONENTS
viruses, heterotrophic bacteria, prokaryotic and
eukaryotic picophytoplankton, small and larger
nanophytoplankton and microphytoplankton,
microzooplankton (different taxa).



Stramski et al. (2001)
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Interspecies
variability in
absorption
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Interspecies
variability in
scattering
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Absorption of mineral particles
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Mass-specific absorption Fe-specific absorption
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Reductionist approach requires a very
broad suite of measurements/analyses

• Optical measurements
include β(ψ, λ); target specific water constituents

• Particle identification and characterization
particle species composition, size distribution,
particle chemistry, biology, mineralogy, etc.

• DOM characterization
• Laboratory experiments
• Techniques and instrumentation
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“The reductionist worldview has to be
accepted as it is, not because we like it,
but because that is the way the world works”

Steven Weinberg
1979 Nobel Prize in Physics

The complexity of seawater as an optical medium
should not deter us from pursuing the proper

course in future research.
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